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In the claims : 

The following Listing of the Claims replaces all prior versions, listings and 
amendments. 

Claims 1. to 16. (Canceled). 

17. (Currently Amended) The method of claim 26 4, further comprising 
contacting the cell with an effective amount of a compound that diminishes intracellular 
thymidine or purine , wherein said compound is 6-mercaptopurine, thioguanine, or 2'- 
deoxvcoformvcin . 

18. (Canceled). 

1 9. (Currently Amended) The method of any of c l aims 1 18 26, wherein 
the compound is ( e ) 5 (2 bromov i ny l ) 2' dooxy 5' ur i dy l ph e nyl L 
a l an i nv l ohosphoram i dat e (E)-5-(2-bromovinvl)-2'Hdeoxv-5'-uridvl phenyl L- 
alaninvlphosphoramidate or (E)-5-(2-bromovinvl)-2'-deoxv-5'-uridvl phenyl L-alaninvl 
monophosphate . 

20. (Currently Amended) A method for screening for therapeutic agents 
for use in combination with (E)-5-(2-bromovinvl)-2'-deoxv-5'-uridvl phenyl L- 
alaninvlphosphoramidate or (E)-5-(2-bromovinvl)-2'-deoxv-5'-uridvl phenyl L-alaninvl 
monophosphate prodrugs s e l e ctiv el y conv e rted to a tox i n in a c oll by an ondog o nous, 
intrac ell u l ar onzym e that i s not inh i b i t e d nor inact i vated by th e prodrug , comprising 
contacting a the candidate therapeutic agent prodrug and (E)-5-(2-bromovinvl)-2'- 
deoxv-5'-uridvl phenyl L-alaninvlphosphoramidate or (E)-5-(2-bromovinvl)-2'-deoxv-5'- 
uridvl phenyl L-alaninvl monophosphate with a hyperproliferative cell that 
overexpresses at lo ast two test cel l s that e xpress an endogenous, intracellular 
thvmidvlate synthase enzyme from tho sam e or d i fferent spocios and assaying for cell 
death act i vat i on of th e prodrug into toxic agonts by tho ondogonous, i ntrac e l l ular 
e nzym e. 
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21 . (Original Claim) The method of claim 20, further comprising contacting 
whoroin at l e ast on e t e st c ell is a normal cell with the candidate therapeutic agent 
efodfua and (E)-5-(2-bromovinvl)-2 , -deoxV'5 , -uridvl phenyl L-alaninvlphosphoramidate 
or (E)-5-(2-bromovinvl)-2'-deoxy-5'-uridvl phenyl L-alaninyl monophosphate and 
assaying for cell death and th o othor tost co l l is a pathological c e ll . 

Claims 22. to 25. (Canceled). 

26. (New) A method for inhibiting the proliferation of a cancer cell that 
endogenously overexpresses thymidylate synthase and wherein the cancer cell is 
selected from the group consisting of skin, bone, bone marrow, testis, brain, liver, lung, 
prostate and ovary, the method comprising contacting the cell with an effective amount 
of a compound having the structure: 




wherein: 



R is of the formula: 




wherein R 2 is one of: 



an unsaturated C2 to C4 hydrocarbyl group; 



a heteroaromatic group having the structure: 
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wherein J is -0-, -S-, -Se-, -NH-, or -NRALK-, wherein RALK is a linear or 
branched alkyl having 1 to 10 carbon atoms or a cycloalkyl group having 3 to 10 carbon 
atoms; 

R 3 is selected from the group consisting of: 



-ch 2 - 



-CHR 5 - 



-C(R 5 ) 2 -: 



-NH- 



, and 



-NR 5 — c 



wherein R 5 may be the same or different and is independently a 
linear or branched alkyl group having from 1 to 10 carbon atoms, or a cycloalkyl group 
having from 3 to 10 carbon atoms; 

wherein n is an integer from 1 to 10; 

wherein m is 0 or 1; 

wherein R 4 is a toxophore selected from the group consisting of: 

z 



N 



Z 

-2 P 



NH 2 



o 

II 

-Z CF 2 CH 2 CHF-CH 2 C OH 
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CH 3 

C=0 
I 

NH OH 
I I 

> Z — CH 2 -CH-CH-CH=CH-(CH 2 ) 12 CH 3 



CH 3 O o 

-Z CF 2 C C OH \ o N C NH 2 

H c 



O 

H 2 || 

-Z CF 2 C C OH 



, and 



wherein X is -CI, -Br, -I, or other halogen, with the proviso that when R 7 is 
H, and m is zero, then R 4 is not a halogen or when m is zero and n is zero, then R 4 is 
not a halogen; 

wherein Y is independently -H or -F; 

wherein Z is independently -O- or -S-; 

wherein R 7 is hydrogen, a monophosphate or a phosphoramidatyl derivative of 
an amino acid; 

and wherein said compound may be in any enantiomeric, diasteriomeric, or 
stereoisomeric form, consisting of a D-form, L-form, a-anomeric form, and p-anomeric 
form. 

27. (New) The method of claim 26, wherein, R 7 is: 



o 

n 

HO-P— 



v / COOCH, 

X = / or 
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I 

CH 

^" \ 
CH 3 COOCH3 

28. (New) The method of claim 26, wherein X is -CI, -Br, -I. 

29. (New) A method for inhibiting the proliferation of a cancer cell that 
endogenously overexpresses thymidylate synthase, the method comprising contacting 
the cell with an effective amount of a compound that inhibits thymidylate synthase 
activity, subsequent to contacting the cell with an effective amount of a compound 
having the structure: 



O 




wherein: 

R 1 is of the formula: 
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wherein R 2 is one of: 

an unsaturated C2 to C4 hydrocarbyl group; 
a heteroaromatic group having the structure: 




wherein J is -0-, -S-, -Se-, -NH-, or -NRALK-, wherein RALK is a linear or 
branched alkyl having 1 to 10 carbon atoms or a cycloalkyl group having 3 to 10 carbon 
atoms; 

R 3 is selected from the group consisting of: 



-CH, 



•chr 5 — ! 



-C(R 5 ) 2 -I 



-NH- 



, and 



-NR 5 — t 
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wherein R 5 may be the same or different and is independently a 
linear or branched alkyl group having from 1 to 10 carbon atoms, or a cycloalkyl group 
having from 3 to 10 carbon atoms; 

wherein n is an integer from 1 to 10; 

wherein m is 0 or 1 ; 

wherein R 4 is a toxophore selected from the group consisting of: 

z 



--<] 



-P N 



N 



A ^ \ 



2 Z CF 2 CH 2 CHF-CH 2 C OH 

CH 3 

C=0 
I 

NH OH 

^ Z— CH 2 -CH-CH-CH=CH-(CH 2 ) 12 CH3 

i 

CH 3 O 0 

| Z CF 2 C C OH \ o N 1 NH 2 

c He 

o 

\ H 2 || 

? Z CF 2 C C OH 

1 

wherein X is -CI, -Br, -I, or other halogen, with the proviso that when R 7 is 
H, and m is zero, then R 4 is not a halogen or when m is zero and n is zero, then R 4 is 
not a halogen; 



, and 
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wherein Y is independently -H or -F; 

wherein Z is independently -0- or -S-; 

wherein R 7 is hydrogen, a monophosphate or a phosphoramidatyl derivative of 
an amino acid; 

and wherein said compound may be in any enantiomeric, diasteriomeric, or 
stereoisomeric form, consisting of a D-form, L-form, a-anomeric form, and p-anomeric 
form. 

30. (New) The method of claim 29, wherein, R 7 is: 




or 



I 

CH 

^" X 

CH 3 COOCH 3 



31 . (New) The method of claim 29, wherein X is -CI, -Br, -I. 

32. (New) The method of claim 29, wherein the compound is (E)-5-(2- 
bromovinyl)-2'-deoxy-5'-uridyl phenyl L-alaninylphosphoramidate or (E)-5-(2- 
bromovinyl)-2'-deoxy-5'-uridyl phenyl L-alaninyl monophosphate. 
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33. (New) The method of claims 26 or 29, wherein the contacting is in vivo by 
administration to a subject in need thereof. 

34. (New) The method of claim 20, wherein the candidate therapeutic agent is 
contacted with the cell subsequent to contacting the cell with (E)-5-(2-bromovinyl)-2'- 
deoxy-5'-uridyl phenyl L-alaninylphosphoramidate or (E)-5-(2-bromovinyl)-2'-deoxy-5'- 
uridyl phenyl L-alaninyl monophosphate. 

35. (New) The method of claim 20, wherein the cell is resistant to (E)-5-(2- 
bromovinyl)-2'-deoxy-5'-uridyl phenyl L-alaninylphosphoramidate or (E)-5-(2- 
bromovinyl)-2'-deoxy-5'-uridyl phenyl L-alaninyl monophosphate. 
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